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Synopsis
Summary of Gattinoni L, Tognoni G, Pesenti A, Taccone
P, Mascheroni D, Labarta V, Malacrida R, Di Guilo P,
Fumagalli R, Pelosi P, Brazzi L and Latini R (2001):
Effect of prone positioning on the survival of patients
with acute respiratory failure. New England Journal of
Medicine 345: 568-573. [Prepared by Chris Maher,
Editorial Board Member.]
Question: Does prone positioning improve the survival of
ventilated patients with acute lung injury or acute
respiratory distress syndrome? Design: Randomised
controlled trial, with concealed allocation and intention-to-
treat analysis. Outcomes unblinded with 6 month follow up.
Setting: Intensive care units in Italy and Switzerland.
Patients: Three hundred and four patients receiving
mechanical ventilation who met the American–European
Conference Consensus criteria for acute lung injury or
acute respiratory distress syndrome were considered
eligible for the study. Exclusion criteria included: age < 16
years, evidence of cardiogenic pulmonary oedema,
cerebral oedema or intracranial hypertension or clinical
conditions that contraindicated the use of the prone
position. Interventions: The prone positioning group (152
subjects) were kept continuously prone for at least 6 hours
per day for a period of 10 days. The control group (152
subjects) were positioned in supine. Main outcome
measures: The primary outcome was mortality rate at day
10, at discharge from intensive care unit, and at 6 months.
Secondary outcomes included respiratory function at day
10 and complications such as pressure sores. Main
results: Survival was similar in the two groups at each
timepoint. By day 10, 32 of the 152 subjects in the prone
group had died versus 38 of 152 subjects in the control
group (relative risk of death 0.84, 95% CI 0.56 to 1.27). At
discharge the relative risk of death was 1.05 (95%CI 0.84 to
1.32) and at 6 months was 1.06 (95% CI 0.88 to 1.28). At
day 10, the prone group had greater improvements in
respiratory function 18.4 unit greater improvement in
PaO2:FiO2 ratio (95% CI 3.2 to 33.6). However, the prone
group had a greater number of new or worsening pressure
sores: group mean (SD) for the supine group was 1.9  (1.3)
versus 2.7 (1.7) in the prone group. Conclusion: Prone
positioning improves respiratory function, but not survival, in
patients with acute lung injury or acute respiratory distress
syndrome.
Commentary
Prone positioning, used as an intervention for acute
respiratory distress syndrome and acute lung injury since
the 1970s, has been shown to improve oxygenation and
recruitment (ie opening of alveoli) in both animal and
human models (Guerin et al 1999). The important question
is whether these benefits translate into an actual decrease in
mortality.  
Although this study did not demonstrate a reduction in
mortality a number of factors may have affected the results
of this trial. During the period of the study, open-lung
protective ventilation (involving a high end-expiratory
pressure and a low tidal volume) was shown to reduce
mortality by 22% (Acute Respiratory Distress Syndrome
Network 2000) and was adopted worldwide. Protective
ventilation was not in vogue at the conception of this study,
illustrating the difficulty of conducting a large trial that
includes all current management strategies. As well, post
hoc analysis revealed lower mortality in the more critically
ill patients positioned in prone, raising the possibility that a
study utilising a less heterogenous population may show
more definite results. Finally, a longer period of prone
positioning may have also show a significant change in
mortality.  
Gattinoni and colleagues conclude from this study that they
would not recommend prone positioning as a routine
intervention for patients with acute respiratory failure.
However, this advice needs to viewed with some caution, as
the study had insufficient power to provide precise
estimates of the relative risk of death. For example, the
lower limit of the 95% CI for the relative risk at day 10
includes a reduction in the risk of death of > 40%; an effect
that would be clinically significant. Given that significant
improvements in oxygenation in the prone group occurred,
and there was no difference between adverse events in the
two groups, I would recommend continuing with prone
positioning and await the results of a further trial. 
Jenny Paratz
La Trobe University
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